The effectiveness of changes in practice can only be determined by comparing outcome before and after their introduction. This report presents and discusses the neonatal statistics from Port Moresby General Hospital (PMGH) over the last 19 years and attempts to determine the effects of changes in practice introduced during the last year of the study period. Neonatal mortality rates have been very constant. However, the changes in practice-having all but the sickest babies nursed with their mothers and encouraging kangaroo care-together with strict adherence to breastfeeding policies, including the use of expressed breastmilk wherever possible, and the close involvement of the local breastfeeding support group in follow-up, appeared to have beneficial effects in reducing the length of stay and increasing the rate of weight gain in the very low birthweight babies.
Introduction
Papua New Guinea (PNG) is ranked 44th of 189 countries in UNICEF's State of the World's Children 1998 (underfives' mortality rate) 1 and has an annual per capita health expenditure of approximately US $20. A detailed Demographic Survey in 1997 indicated an infant mortality rate of 77/1000. 2 It is well recognized that the highest mortality in infancy occurs in the first month of life, and that a significant proportion of this occurs in the first week of life and among low birthweight (LBW) babies. 3 Neonatal Intensive Care as practiced in industrialized countries, which is highly dependent on technology is extremely expensive, and is clearly inappropriate for countries such as PNG. Such countries can, however, achieve reasonable neonatal survival figures by applying the basic principles of neonatal care in simple and inexpensive ways. [4] [5] [6] Not all innovations rely on high technology. Some, such as kangaroo care for LBW babies, 7 are likely to be highly appropriate in countries such as PNG. Innovations in nursery design and accommodation, and in other nursery practices may also be highly effective. It is, however, important that such innovations or changes in policy are evaluated in the unique environmental conditions pertaining to each country.
The nursery at PMGH has no incubators or ventilators. Oxygen is available and is administered through nasal catheter. There are intravenous infusion pumps and syringe drivers but the types of giving sets and syringes are variable. If pumps are not available, intravenous fluids are given through burettes. Total parenteral nutrition is not used. Intravenous ampicillin and gentamicin are used when indicated but third generation cephalosporins are not readily available. The supply of reliable glucose sticks is erratic. Low reading thermometers are not available. One saturation monitor was sometimes available during the latter part of the study period, but at times was shared with the paediatric wards and only worked intermittently. The hospital's '24 h' haematology, biochemistry and blood bank service functions most of the time, though on occasion there are difficulties in obtaining cross-match compatible blood. An icterometer is available for use on the few occasions when serum bilirubin assays cannot be done. 8 The official capacity of the nursery is 24 neonates, although this figure is often exceeded. Whilst there should be two nursing sisters and two nursing aides per shift, staffing levels are often less than this and there is often only one sister and one nursing aid, particularly during the night. There is a weekly neonatal follow-up clinic.
Data were collected from the monthly records and/or annual reports of the Obstetric and Paediatric Departments. These were compiled from the respective units' admission books. For the years 1994, 1995 and 1997 detailed paediatric data were entered into an Epi info database. All the data were entered into Microsoft Excel for analysis and presentation.
Results
With the exception of the years 1986-88 and 1996, data on deliveries, admissions, and deaths is complete between 1979 and 1997. Figure 1 shows a consistent rise in the number of deliveries, a fall in the percentage of liveborn admitted and a rise in case fatality.
The neonatal mortality rate remains relatively static with fluctuations about a mean of 10.9. Figure 2 shows neonatal mortality rates by weight. The mean mortality for liveborn babies admitted to the special case nursery (SCN) weighing less than 1000 g was 85.3 per cent, for those 1000-1249 g it was 45 per cent, for those 1250-1499 g it was 25.6 per cent, for 1500-1749 g it was 9.7 per cent, and for 1750-1999 g it was 7.2 per cent. Not all neonates over 2 kg were admitted to the SCN but those that were admitted had a mortality rate of 13 per cent for 2-2.19 kg, 9.6 per cent for 2.2-2.49 kg, and 7.1 per cent for 2.5 kg or over.
The mean early neonatal mortality rate (ENNMR), stillbirth rate (SBR) and perinatal mortality rate (PMR) by birthweight from 1990 to 1997 is shown in Fig. 3 . This shows a mean ENNMR of 10.1 for all weights of live newborns, a SBR of 20.8 for all stillbirths, and a PMR of 31.1.
More detailed information on the characteristics of neonates admitted to the SCN, including the type of delivery and outcome, is available for the years 1994, 1995, and 1997. Forceps were used extremely rarely. The number of exchange transfusions performed varied considerably between the 3 years audited. There were more than three times as many in 1995 (n ¼ 37) than in 1997 (n ¼ 11). In 1994 (n ¼ 24) 29 per cent of exchanges were in neonates less than 1.5 kg (n ¼ 7) compared with 54 per cent in 1995 (n ¼ 20) and 45 per cent in 1997 (n ¼ 5).
Analysis of the gestational age of the admissions to the nursery shows a predominance of term infants (58 per cent over 37 weeks gestation). The mean gestational age was 36.8 weeks and the mean admission weight was 2.4 kg. The distribution of gestational age at admission is shown in Fig. 4 for the babies less than 1.5 kg: 51 per cent were between 30 and 34 weeks gestation.
The mean duration of admission (9.5 days) did not vary over the 3 years with some babies staying almost 3 months. However, for those under 1.5 kg the duration of stay dropped by 24 per cent in 1997 (Table 1) . Weight gain during the admission increased by 23 per cent for the under 1.5 kg neonates from 1994 to 1997 ( Table 2 ). The single most common recorded reason for diagnosis was prematurity as either the primary, second or third diagnosis (Table 3) .
Discussion
The retrospective data from 1979 to 1997 show consistent and relatively low neonatal mortality rates (NNMR). The obstetric data before 1990 is available only for 1979 when the NNMR was recorded as 12.6, as opposed to the SCN data which indicated a rate of 5.8. This discrepancy is almost certainly the result of unreliable SCN data at that time.
The increasing number of deliveries accompanied by a decreasing proportion of babies admitted, and, hardly surprisingly, an increase in case fatality rate, almost certainly resulted from the application of more stringent admission criteria.
A comparison of the obstetric unit's records of early neonatal mortality rate with the SCN record of neonatal mortality over the first month from birth shows that either there are a substantial number of even the lowest birthweight neonates surviving the first week to die later in the first month of life, or that the obstetric data is missing some of the deaths in the first week. The latter is the more likely explanation. Figure 2 shows that the mortality rates for babies increases sharply under 1.5 kg. There were no significant differences in either overall mortality or of mortality in those less than 1.5 kg over the study period.
For the years, 1994, 1995 and 1997, the Caesarean section rate of 21.5 per cent in those babies admitted to the SCN compares to the overall rate of between 3 and 5 per cent. This translates to about 40 per cent of all the babies born by Caesarean section-but the majority of them were admitted for less than 24 h, and were returned to their mothers in the postnatal ward as soon as practicable.
The range in number of exchange transfusions performed is likely to reflect different consultants' indications rather than a difference in pathology. Techniques of assessing gestational age were based on the Dubowitz Score-in particular the assessment during 1997 was by a modified Dubowitz which subjected the neonate to much less handling than the full scoring requires but is 95 per cent as accurate. 9 Interestingly there appears to be a bias for the evenrather than the odd-numbered weeks to have been recorded as the gestational age.
The distribution of gestational ages of the babies admitted to SCN suggests that, as is the case in most parts of the developing world, many of the LBW babies are growth retarded rather than premature, although a proportion are both. This also explains the relative infrequency of respiratory distress syndrome.
The fall in duration of admission for the very low birthweight babies in 1997 reflects the introduction of open follow-up by Susu Mamas and of ready access to the medical neonatal clinic or nursery. This is an essential element of the kangaroo care method. The improved weight gain in a shorter period of time is likely to be due to keeping the mother together with the baby, achieved by the restructuring of the unit, and the vigorous encouragement of the use of breastmilk given by nasogastric tube, cup and spoon, and suckling.
The third most common recorded diagnosis was 'Normal baby' which probably indicated that the baby was admitted for observation, perhaps for mild respiratory distress which settled quickly or following delivery by Caesarean section to a mother judged to be too ill to nurse her baby immediately postoperatively. 'Fetal distress' is the next most common diagnosis. This probably included babies with transient tachypnoea of the newborn, those with pneumonia and those with rarer respiratory disorders, and may well have included some babies with perinatal asphyxia. Respiratory Distress Syndrome, as noted above, appears to be far less common than would be the case in a 'developed' country setting. Congenital syphilis is the 15th most common diagnosis with 60 infants diagnosed over the 3 years. The reliability of these diagnoses is questionable as autopsies were very rarely allowed. In other developing countries where autopsies have been performed, infection features much more prominently as a cause of neonatal mortality, 10 and it is very likely that neonatal sepsis was seriously under diagnosed in this study.
The Susu Mamas provided an excellent and essential role. The unsustainable high attendance rate in the medical neonatal clinic was reduced enabling more time to be spent on the infants with medical problems. The Susu Mamas provided appropriate help for the mothers with feeding difficulties and referred babies with unsatisfactory weight gain to the neonatal medical clinic.
Despite the limitations of a retrospective study, the results show a remarkably consistent pattern of neonatal mortality over 19 years. The comparison of outcome for the year during which changes in policy, i.e., ensuring much closer contact much sooner between baby and mother, and the introduction of at least partial kangaroo care were introduced, suggest that these interventions had no deleterious effects and probably had significant beneficial effects. It will obviously be important to continue to assess outcome in order to determine if the apparent beneficial effects are maintained. 
